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l rlrj . 00
61 .  ( JC)

Y-R I  GHT

?? |-r,-)

5(1 . (:)(l
e,-\  ,_\ ,-r
Jr-r  r  u(- ,

5: .  (J (J
e-  r_ r ,_ r
rJg . rJ\-,

51. o( l
5 : . 0 ( l
4(1 . *r:)
4r:1 . (:){:}

:8, Q(:)
39. ( lr l

srj, 0rl
f,7. {:)O
f,7. 0{ l
50. or l

S t r IL  TYPE
FELOlii FND

a

4

6

t {
I I

r i .

I ._1

1 5

l-

a
I

2
g

:l

t

4
4'{

f,
2
1
1



ISOTF:DFIC SEIL FARAI ' IETERLI

4  T Y F . E ( S )  B F  S C I I L

SOIL  TOTAL SATURATED
T Y F E  U N I T  t l T .  U N I T  t d T .

NO.  (FCF )  (  F .CF )

1  B 5 . r - )  l 0 t . ( l
?  1 t : ,  r )  14O.  ( : )
j 7{) . {-, 1rl{1. {l
4  1 1 5 .  O  1 ? 5 . 0

COFIES I  EN
INTERCEPT

( F S F )

l ? ;_ r  r_ r
4 .J r - '  !  r_ ,

-T , ' r  , - r
g .J r - ,  r  r_ ,

1c}0{1. ( l
r l-l

F R ] C T I O N
Af.,IGLE
( D E E )

f , 1 . 0
3 3 .  O
?c). o
4 3 . 0

F'OFE
PFIESSURE

FAffAPIETER

. {J(]

. U(J

.ao

.o0

F ! F r F F - l  t r ! -
F ng-5 i func-

CCINSTANT
(FsF )

a-t

t r ' T  FTNMFTR T  j .

SURFAtrE
N O .

I
I

1

I



1  F I E Z N I { E T R I C  S U R F A C E  ( S )  H A V E  F E E N  S F ' E C I F I E D

UNI -TbJE IGHT OF I {ATEF:  =  6 : . 4 ( ]

FIEZNI IE-TFI IC SURFACE Nt r .

FO I I.iT
N D .

1

:

X- tJATER
( F T )

67.  Ot l
1{)tl . O(l

1  SFECIFIED BY :  COORDI I ' JATE Ft r IF ITS

Y-l^fATER
\ r  |  ,

5O. t l t i
50. (:rO

A  HDF, IZNNTAL  EARTHOUAF:E  LOADING COEFFIC IENT
OF . (JB(]  HAS BEEN A55I6[ !ED

A VERTICAL  EAr {THnUA i r :E  LOADI I , IG  TOcFF IC IENT
OF- . ( - ) (J{ ]  HAS FEEN ASSIGNED

CAV I TAT I ONI F'RESsURE = . I..I FSF



A CRIT ICAL  FA ILURE SUf tFACE SEARCHI I IE  METHOD,  USI t iE  A  RANDOT ' I
TECHI. I IGUE FBR GEI{ERATING CIF{CULAR SURFACES. HAs 3EEI{  sF 'ECIFIED.

1( ] ( ]  TRIAL SURFACES HAVE FEET' I  EENEF:ATED.

1A  SURFACES IN IT IATE FRBI " I  EACH OF 10  F ,B INTS ESIJALLY sF 'ACED
ALONG THE GROUND SURFACE BETI iJEEN f ,  = 5. { : r { l  FT.

Af.lD f, = ?(1. Orl FT.

EACH SURFACE TERI ' I INATES EETWEEN X -  4( ] . IJ{ ]  FT.
AND I  =  7 {J .  OQ FT .

UNLESS FURTHER LIT4ITATIONS WEF:E I I {FBSED, THE T4IFJI I ' IUT' i  ELEVATION
AT WHICH A  SURFACE EXTENDS IS  t  =  l 0 .u ( : ,  FT .

5 . ( ]O  FT .  L I I . IE  SEGI ' IENTS DEFINE EAt rH  TRIAL  FA ILUFE SUFFACE.



FOLLOI4IF. !G ARE DISF,LAYED THE
FAILURE gURFAf ,ES  EXAMIFJED.
r r n i f , t .

TEN I" . IO5T CFi ITICAL
TI.IEY AF:E ORDEEED

u l -  1 f l t r "  I n r H L
*  N N S T  C R I T I C A L

SAFETY FACTNRS ARE t rALCULATEDBY TI . IE  PIODIFIEt r  F ISHOF'  I {ETHOD.

FAILURE SURFACE SFEt r IF IED EY 1 :  CNt rRDINATE FOI I . ITS

FD I I.IT
Ntn

X-sUEF Y-sURF
( F T )  ( F T )

1 5 .  * O  ? ? .  O r l
1 9 . 9 5  ? 3 , 7 3
?4, qar 'l-I C?

2 ? . 5 f ,  ? 5 . 5 6
.14. ( : ,8 ?7 ,  h?
f,E. 4? 3{-r .  I  1
4 2 . 5 1  f , i "  9 E
46. f , l  f ,6.  ?f ,
49 .  8 r l  f ,9 .  E :
5 : . 9 f ,  4 a . 7 t
5 5 . 6 9  4 7 , A 8
=7. 9r-1 5?. rlrl

1 . 7 5 9  * * *

1

1.

+

6

I
-f

1 1
1 ?

**r+

FA ILURE SURFACE SPEf , IF IED BY l f ,  t rEORDINATE F 'OINTs

FO INT
N O .

X-SURF
( F T )

? 1 . 6 :
? 6 .  5 1
:l I -:.:

: 6 .  O ?
4 0 . 5 8
4 4 . 9 9
4 9 . 3 f ,
sr.-:t . .J.O

57. {18
6 0 . 6 6
6 3 . 9 9
6 5 . 3 1

1 . 7 9 6  * * *

Y-SURF
( F T )

. L ' J .  A  f

: 4 .  5 6
? 5 . 5 9
i 6 - : l  I

3.F .73
f , 8 . 6 8
4 1 . ? 1

4 9 . 1 3
5 0 .  8 4

{
I

g

a

+

6
'f

o

1(]
t l
I T

t "'| -{



FAlLURE SURFACESF.ECIF IED FY  1 f , C O D R D I N A T E  F . O I N T S

a
I

n

,.:'
4

6
-l

9
1{ ]
l i

{ ' }
l - f

F O I N T

F.O i NT
h r f l

X-5UF:F
t F  |  /

15 . {l{l
t s .9a
2 4 .  9 8
? 9 .  9 1
. 1 4 . 7 *
. : t 1  .  - : - t

4 3 . 5 6
4 7  . 4 ?
51 .  0 ( )
54. (J5
3 & . 3 7
; , I J .  ; , ; J

5 9 . 6 4

1 .  B= f ,  * * *

Y-SURF
( F T )

??. (10
? 1 . 5 9
? 1 . A i l
l . i .  b . : '

?4 .  t l 7
?6 .  r l ?
r - l ' .  t J /

. J . L ,  / C f

? 6  ? r
.-rJ r *1 I

. j . Y .  l u

4 9 ,  1 ?
ci '1 , ' t . - r

FAILUF:E SURFACE S P E C I F I E D  E Y  1 4 COORDINATE FOI I ' JTS

4

T

4

L

1

s
a

l {
t a
.t Fl

I ':t

1 4

X_SURF
( F T )

L & . 6 7
l l .  o /

3 6 . 5 5
f , 1 . 6 0
3 6 . 4 6
.t J. . .J.L

4 5 . 8 4
5 ( 1 . : 8
s . A  q ?

CiF E:A

6 r .  J . : 1

C l J .  E  . : .

O? r r- ' 'J

6 9 . 4 4

1 . 8 6 4  * * *

Y-SURF
( F T )

2 f , . 8 7
23.  e3
2 4 .  t 9
2 4 .  ? 4
?6.  1 t l
2 7  . 6 4
2 ? . 5 6
3 1 . 8 4
f , + . 4 7
3 7 . 4 4
4 t ) . 7 ?
4 4 .  ? 9
4 9 . 1 f ,
4 8 . 7 6

**t+



FAILIJRE SUFIFACE SFEf, IFIED EY 14 COOF;DINATE FOII .JTS

r

3
7.

4
J

6

o

",
'I r-r

{ {
I I

1 2
{ ' t

I +

F.B I NT

F'O I NT
N O .

X_sURF Y_SURF
( F T )  ( F T )

15.  Or- !  ?3.  (JO

1 ? . 7 :  ? : , 6 6
?4 .  4 r l  35 .  4?
??. {:}f, ?7. f, iJ
f , f , . 6 :  i 9 .  ?9
f , 8 .  1 6  f , l .  f , 8
4 ? . 6 3  f , f , . 5 8
4 7  . * A  f , 5 . 8 ?
5 1 . 4 6  f , 8 .  f , O
55 .  7?  4 {1 .  €?
6{ l ,  (15 4f , .  4 f ,
6 4 .  ? 5  4 , 5 .  1 5
6 8 ,  f , 8  4 A . 9 6
5 8 . 6 7  4 9 , 1 7

1 . 8 6 9  * + *

X_SURF
\ r -  |  , f

15 .  C rO
1 9 . 6 +

i : , T .  l . l

?s .75
. -1 . . i ' .  i : . . J

4 7 . 6 4
4". rjrl
46 .  ?8
3r]. 5{)
E 4 . 6 5
5 € . 7 3
t t d . .  / J

6 5 .  1 B

1 . 9 7 6  * * *

* {+Jt

FAILURE SURFACK sFEf , IF IED BY 1 f ,  C t rORDINATE FOINTS

I

5

al

+
6

.1

I
I

' t 1

1 t
1f,

Y-SURF
\ T  I  . |

?f, .  E8
7 3 . 4 7
? ' 7 . 9 4

?.1 EiA

33. (:):
?.7 EiO

40.  ?7
4 I .  0 7
4 5 . 9 6
4 8 . 9 7
5 0 . 9 1

***



FAILUFE SURFACE SF .ECIF IED FY  15 COORDINATE Pt r INTS

1
?
-f

e
.J

6
7
af

,

i t
I I

1 :
1 f ,
I T

1 5

FOII . IT
N O .

X-SUFiF
( F T )

15.  O( l
1 9 .  9 5
? 4 . 9 4
? 9 . 9 4
' J& t .  uu

-49 .7"
4 4 . 4 :
48 .  ?2
5f , .  19
5 7 . 1 9
6{:}. g5
6 4 .  L 7
6 7 . 1 r 1
0 7 . 6 J
Aq  1e ,

1 .  E l76  * * *

Y-SURF
( F T )

?3.  Qt

" 1 . : 9a l  r 1 A

.l tr r .-rrt

? 1  1 r ' r

.a.-:. r .f-f

?5 . . . J6
i l  .  t . +

? 9 . 8 4
3 ? .  8 6
36.  t5
3 ? . 9 9
44. t74
4 8 . 3 5
+tJ. o.: \

Y_5URF
( F T )

A l  r  4 l

: (1.  90
? 1 . 0 7
. t - L .  t  L

?" .  B :

" 4 .  
4 1

t 5 . 4 4
: 8 . 8 9
. J L .  / t 3

33. tlt:t
3 8 .  5 9
T !  r  J r - r

4 6 .  6 9
4 8 . 5 3

FAILURE SURFAEE S P E C I F I E D  E Y  1 E COORDINATE FOINTS

*itJt

F E I N T
N O .

f}

f,
+

h

B
I

l l

l , a

f i

1 4
1 5

X-SURF
( F T )

l . r  r  . - r . J

: f , .  ?6

' - : , . - : , .  d ,L

f , g . 0 9
+1 . t r ' . j

47,4 t )
3 L . 7 6
qc i  AA

59.  &6
6 ; . 1 4
6 6 .  : 6
O t J .  Y Y

6 9 . 9 5

1.  BBf ,  * * *J f  * *



FAILURE SURFACE SPEt r IF IED EY T6 COSF:DII . . IATE POIFITS

t

4
.?

4
5
6
7
I
a

1 l ]

1 1
1 T
I . j t

1 4
1 5
L 6

F O  I N T
rlo.

FO INT
N 0 .

A - 5 U F : I -

( F T )

1{:) . {lrj
r . l  . 7 r
1A t r lc l

T4. trlC

2 9 . 4 7
. i + .  /  d

3 9 .  g 9

4 4 . 7 6
4 8 . 7 f ,
5 2 . 9 8
5 6 . 9 6
6 {J .  65
64.  ( l ( l

67 . t71)
5? .6 ( - )
a' ' '  .  /6

1 . 8 8 ?  * * *

X-SURF
( F T )

f:I 'T?

1 8 .  ? ?
? : .  t (
38 .3( l
. j . i .  t i

. J / . d /

43. f ,g
4 6 . 5 8
50. f ,B
E::l 7.t

5 6 . 5 f ,
5 8 . 7 9
6 0 . 4 4
6 1 .  1 9

1 . 9 9 f ,  * * *

Y_SURF
( F T )

? 2 . 0 Q
? 1 . 0 5
?rl .  g7
? o . 5 8
?( : t .99
2 1 . 9 0
d,.:1 . Jo

?5.  07
?7. i r l
? 9 . 9 3
3 ? . 9 6
36. f ,4
4{ ) . ( ]4
4 4 .  Q 5
4 8 . 3 i
44. 6?!

Y_SURF
( F T )

?:. {lcl
?{1.  94
?o .53
20 .78
l l .  C l 7

4.-r r -J.'J

4J r  . j 'Cl

2 9 .  1 ( l
- J I . ' i 6

3 5 . 0 8
3 9 .  ? 1
43.67
4 8 .  X 9
5?. r:rrl

Jt**

FAILURE SURFACE SFECIFIED BY 14 C O O R D I N A T E  F ' O I N T S

I

?
:l

+
5
6
7
E
I

I r_,

t 1
1 3
t ?

1 4



t

. (l(:i

X

16.  0 { l

J

f,?. 0{l

T

65. ( l { l

.  Ot ' J  + - - - - - - - - -+ - - - - - - t+ - -+- : - - - - - - -+ - - - - - - - - -+ - - - - - - - - -+

13. {- ,O 5?. r:ir-J

r  r  r C ]

Q *

. 7 1 5 .

f l  1 € :

8 . 4 . . . 6 . . . .

8 4 . . , ,  6  *
7 .  . 4 5 .  .  ? : .

t++ .*

A

1f, .  (10 +

?6. (:x:l +

: -

: : 9 , 0 0  +

e-  ,1 , - r
L r j . .  r - r r_ ,  T

65. (:)0 +

7€. {lt:} +

9 t . o ( )  +

1 ( 1 4 .  0 0  +

n* .n hl



-_SLOPE STAEIL ITY ANALY5Is_-
SII . IF'LIFIED JAI{BU T,, IETHDD OF 5LICE5

IRFIEGULAR FAILURE SUFIFACES

FRBBLEI ' I  DESCRIFTION

EOUNDARY CNORDINATES

9 TOF EOUNDARIES
15 TOTAL BOUNDARIES

EENI {AL  SED.  FOND,
SATURATED.  STATIC

F U L L ,  S E C T I D N  A - A '
CCITVDITIOI. I

EOUFIDARY
htf . t

X-LEFT
{ F T )

15.  (1(J

4O. (J(J

49 .  r l 0
5f , .0( : r
F? ,_ r , - r

5 9 . 0 0
6f,. (l{)
e7. r:)0
5 9 .  O 0
87. t lo
5 7 . 0 0
6 1 .  ( 1 0
86. rlrl
4 9 .  O O

V - I  F F T

\ i -  |  J

??. t . t r1
5U. (J(_')

3(:). t l(J
5". Or:)
53. (:xl

5 " . 0 ( J
5?.  Ot l
40 .  ( 10

52.  * r l
f,8, (i(]

52. {)tt
5(1.  0()
.17. Qrl
5(:r. to

X-R I  GHT
( F T )

1 5 .  * c '
4rJ. O(:t
49. {Jc}
5 f , .0 ' ]
5 7 .  O O
59.  {10
6f , .  OO
87. {-1(l

1(1f i .  o0
87. {lr:)

1{J{1 . (-}O
61 .  0r l
96. (lrl

10(:). (l(-l
61  .  u (J

Y - R I G H T
\ t -  L

-4  r ' r ,_1
JaI  .  r - ,U

50. {lr:)
5rJ.  ( lo
5?. (10
5?. O(--t
53. ( ]O
5?. o(:'
40 .  O(J
4r:). rl0
f,8. O(]
.lB. tl(:,

5{).  O0
=? ,1 ._ r
.j' / . (-rr_,

37. rlr j
5rl. {](]

F n  ?  I  ? \ r r t F

FELOhI END

1
1
1
n

?

?

4
+
?

.J

-,

I

I
t

:
a
,J

4
5
A

7
s
'f

I r-l

l {
I I

1 3
l . J

1 4
1 5



I S O T R O F ' I C  S N I L

4  T Y F E  ( 5 )  O F

SOIL  TOTAL
TYFE UNIT  hJT .

Nn .  (F .CF)

1 85.  r l
- t -r? ,'r
4 tr  4. j , .  r , ,

f, 7(_-r.0
4  1 1 5 , 0

PARAPIETEF{5

S O I L

SATURATED
U N I T  W T .

( F C F )

1 Q 1 . ' 1
14(J.  ( -1

1ur l  .  (J
I  - E  , ' r
I I J '  T . '

COHESIOI{
INTERCEPT

(F ,SF)

3f , ( l ,  O
3f,t1. O

10r l r1.  6
. 0

FF ICT IO f {
ANELE
( D E 6 )

f , 1 . t 1
?= r ' r
.-].-.} r rJ

: (1 .  0
4 5 . 0

PGRE
FRESSURE

PARAPIETER

.oo

.0 ( : ,
. (:) (:,
. rlo

F F\E 55Uf.(E

CONSTANT
( F S F )

a't

a-l

F' I  EZOI" IETR I  C
SURFAtrE

N O .

.L

1



1  F IEZCI ' 4ETRIC  SURFACE(S)  HAVE BEEN SFEt r IF IED

Ut ' l IT l , iEIGHT OF TJATER = 6?.4t : l

PIEZOI ' IETRIE SURFACENO.  1  SFECIF IED BY 5  COORDIF IATE FNINTS

Y-bJATER
( F T )

13. o{-)
--  ,1, \
4 4 ,  r J r f

37. (:)t:l

5(]. {10
5 0 . 0 e

Pt r INT
t \ l J .

?
.J

4

X-WATER
( F T )

. rl0
15. t l t- l

1 9 .  5 0
67. Orl

1rl(1. cxl



FAILURE SURFACE SF 'ECIF IED BY l f , CCIBEDII \ IATE F'BIFITS

I

?
.'T

4
5
6
7

9
1( t
t l

1 "
l ?

F O  I N T
I Y U .

X-SUF:F
( F T )

I  :? ??

r  c t .  i , L J

. l ' J .  g +

LC'.  r :1-,

3.1 , t-tt:
= r  g 4

4 1 . 6 5
4 5 .  ? 8
48. f ,4
F, ' i  ??

52 .40

sf,. f,?

1 . 3 t 1 7  + + x

Y-5UF:F
( F T )

? ? . 0 0
2t .  t iZ
: r l .  9 1
I I  F E
4 I .  J J

? ? . 9 5
35. r :)9
? 7 .  ? 1
3 1 .  f , 5
? e  = {
. J J . . . } I

.19. 7t:)
4 4 . 4 1
49,  f ,?
5 : . 0 0

FAILURE 5URFACE SFECIF IED FY  14 t rOORDII. IATE FOINTS

if *J+

F O I N T
N B .

Y-SURF
( F T }

3 3 . 0 0
?rl .  96
: { : } .66
2 1 .  0 9
??.  

"5? 4 .  1 0
1 , 6 .  6 i

2 9 . 7 5
{ ; , .  T l

3 7 . 5 4
42.  ( ]4

4 6 .  8 1
F {  1 ^

F-  , \ ,a

t

F:

-_

6
7
I
o

I r_,

1 1

'l -l

1 T

l +

X-SUFF
( F T )

10. cxl
1 4 .  8 9
1 9 . 8 S
? 4 . 8 6
a ' 7 .  t - J

T.4.a7
. . i E  . 6 7

4 ? . 5 ?
4 9 . 9 9
48.  g :
51 . O(:)
E t  e {
J 4 e  J l

5f,. f,(:)
q'f; a:.'r
g . J  r  L r V

1 . 3 1  1  * * n*lf .t+



A CRIT ICAL  FA ILUFE SURFACE SEARIH INE I ' IETHOD,  US ING A  RANDOI {
TECHNISUE FOR GENERATI i ' I '3  CIRCULAR SUFIFACES. HAS EEEI. I  SF'ECIFIED.

1{ ] { ]  TRIAL SURFACES HAVE BEEN GEF]EF:ATED.

1{]  5URFAtrE5 INIT:ATE FROPI EACH OF 10 F.OIT.ITs EOUA!-LY SF.ACED
ALONG THE EROUND SUFFACE BETNEEN f,  = 5.O(] FT.

AND f,  = ?O. (-J0 FT.

EAtrH SURFACE TERI1INATES EEThIEEN
AND

UNLESS FURTHER LII" I ITATIONS tdERE
AT WHICH A SURFACE EXTENDS I5 Y

4(:!. ( l(:) FT.
7{J.  or l  FT.

I f , tFtrsED r THE PtrNIf , lu l ' l  ELEVATTBN
= 1rl  .  O(l  FT.

= .Q( }  FT .  L INE  SEGI , IENTS D€F INE EACH TRIAL  FA ILUF :E  SURFACE.



FOLLOb' ING ARE NISFLAYED THE
FAILURE SURFAtrES EXAI' I INED.
F  I  R S T .

TEN f -1O5T CRITIEAL
THEY ARE ORDERED

OF THE TRI f t L
-  T ' I t rST CRiTI t rAL

SAFETY FACTORS

FAILURE SURFACE

ARE DALCULATED BY THE I ' IODIFIED EISHDF' I4ETHOD.

SFECIFIED E ' /  11  t rOORDINATE FOINTS

I

2

4
J

6
7

a

I I

F,O I NT
F io .

A _ A T J N F

( F T )

I ;r r -J-jr

1 8 .  f , 1

d " c j .  I  l .

f , ? .6 f ,
3 6 . 6 8
4 Q , 1 4
4 3 .  9 1
4 4 .  8 8
4 6 .  ( l 1

4 6 .  ? 1

1 .  1 9 9  i r * +

X-SURF
( F T )

1 1 . 6 7
1 5 . 6 4

aA qr1

T {  {  ' :

.j.J . .j'Ct

f ,g .  09
4 ? . : 1
4 4 . 5 f ,
r i o . l 7

4 7 . 1 3

1 . 3 t 1 4  * * *

Y_SURF
I F T )

? 1 . 5 4
: 1 . 9 8
?f, .3{: ,
? 5 . 4 6
Ttrl 1io

.li. tlt-:

f , 6 .  1 6
4 0 . 7 5
4 5 . 6 3
5O. t l t : t

***

FAILURE SURFACE S F E C I F I E D  E Y  1 " COORDINATE F.O1NTs

F O  I N T
N O .

Y-SURF
( F T )

??. (10
3 1 . 4 4
? 1 . 7 1
4L . tr,..ir

2 4 . 7 4
2 7 . 3 5
3 0 . 7 2
: 4 . 6 3
f,9. t)tl
44.72
4 8 , 6 5
5(). oo

:
?'{

:
6
7
iJ

I
t o
t 1
13



FAILUF. :E  sUF:FACE SFECIFIED BY 1 f , C O O R D i N A T E  F O I N T S

I

n
'l

4

A

7
a
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?(:){:). {J{:} +

{.i{

.t*

L

bJ
*
i+
*



- -SLNF 'E  STAF lL ITY  A I . JALYSIS_-
5 I I ' ] F ' L iF1ED JA I {FU  I {ETHOD EF  SL ICES

IRREGIJLAF: FAI I -URE SURFAtrES

FROBLE| ' I  DESCR IF.T IOT{

BOUI'INARY CNOT.:N I NATES

10  TNF '  BOUNDARIES
:(J TBTAL ENUNDARIES

6EI {WAL SED.
UNSATURATED,

F.OND ' '  FULL ,  SEET I  ON B_F
S E I S M I C  C O N D I T I O T ' I

EIOUNDARY
F10.

A- t - t r - f -  I

( F T )

f , .  oo
t? ,oo
:9 .  $r l
97. O{:}

10 f , .  ( JO

1{-)7. rl{ 'J
1f ,5.  * ( l
15,-.,. OC)
194 . (-l i l

184 .  O{J
18?.  t l t - r
1(lI. r-J(l
115 .  { )0

1O 1 . t lt l
1"7.  ( : l ( l

1 f ,4.  (1( ]

153 .  Or l
i9. t-lt l

Y-LEFT
( F T )

14.  t ) t : r
1? . (lr:l

6 1 .  O O
6 1 . {:)(l
61 . Or:r
6 1 .  * ( ]
47 .  O ( l

61 . (lr j

6 1 ,  O Q
61 .  { l ( )
6 1 . O O
45.  { lO
4 5 .  O O
51 . (l{ l

47 . C)t:l
44. (1c}
44 .  Q{ l
37.  O( l

X-F:  I  GHT
( F T )

1 9 .  O t l
4f i  , -r ,_r
. :7 .  \ -r(- ,

97. rl{:}
101  .  0 ( j
1 ( J3 ,  ( l *

1{J7 . t l(J
{  =e  , ' r ,_ r
I . : : rJ  .  r - ' r - '

153. {:}t l
184 .  (10
- , _ r , 1  , 4 . ' 1
dr-, t-, r r-, r-,

189. r l (J
1 9 1 .  O 0
{  ?E . ' r . ' !
I  , j r J  !  r_ r r_ ,

I  Fn  ?_r , - r
I  J i  .  ( - t r - ,

1  8 9 .  0 0
1:7. r l r l
1f ,4.  ( : lQ

15_1 . (l{ l
1 6 4
I T I r r - r l - t

1:7.  ( : ) { l

Y-R I GHT
( F T )

1 9. r:l{l
17. ( l r l
61 .  ( l r l
6 1 . C_!(-r
51 . (J(J

61  .  0 r l
a - ,'\2'r
+ I ' \-t\-t

4 7 . Q 1 7
5 1 .  ( : ) O

6 8 .  Q Q
61  .  O ( l
61 . (l{ l

4=. rl(:)
45. i lr:]
t 4
t:' L r-'r-'

47.  Q{ l
44, {lr l
44. (:r(:,

6 1 , 0 c }
47. (lt:)

SOIL  TYF 'E
EELBW FI.ID

l.

d

:
.j|

+
+

1

al

=.J
'7

a

7
a
I

I
I

1
I
I

I

:
?

-f

s

t {
I T

1 :
1 ' q

r T
1 q

I t l

o



I S O T R N F I C  E O I L

+ |  Yr ' 'E \b /  u t -

S O I L  T O T A L
TYFE Uf. l IT l i lT .

t'{o. ( F,cF )

't Clq r'l

? l t f , .  ( : l

3 717. t)
A  a  4 e  . - \
T  I  I J .  T . '

FARAf"IETERS

SATURATED
U N I T  h I T .

( F C F )

t ( -J1 .  ( l
1 4 0 .  ( J
t  0 (1 .  o
1?5.  (J

COHES I BT.I
INTERCEF,T

/  r r r F  \
\ r a r , l

?f,(1. (: l
2f,CI. t)

l rlrlil . (l

r l-J

F R I C T I N N
ANGLE

' N F F \
\  l J t r  u t ,

? t
' J l  r  i - ,

a,'r .-l
it_, r (_,

i 6  t ' r

FNEE
FRESSUF{E

F'AFAT,IETER

. 0 0

.0(:)
. +rl
' l-r 1-,

? t F t f F . F t  t ? , -

f,ONSTANT
/ l : e r \

. ( ]

FIEZOI , IETRIC
SURFACE

t t n
I \ L J .

I

1
I

I



1  F , IEZOI ' IETRID  SURFACE (5 ) HAVE EEEN SFECIFIED

UNITI^,EIGHT OF l , r lATEFl  = 61.40

F  IEZOI ' IETRIC

FO I I'IT
N t l ,

t
L

3

SURFACE NO.

X-I{ATER
/  - T  t
! r  I  l

1 1 1 . O r J
18(:1.  r )O

1 sF€{ : IF IED BY

Y-1,^IATEF
( F T )

59.  t l t . t

i  C N N R O I N A T E  F O I N T S

A HNRIZO| \ ]TAL  EARTHGUAI { .E  LSADING COEFFIT IENT
OF .  OB(]  HAs FEEFI ASSIGFiED

A VERTICAL  EARTHOUAI . ' ;E  ] LEADING CNEFFIC IENT
I ]F  . ( ] I ) ( J  HAS BEEN ASSIENED

CAV I TAT I OI.I PRESSURE = . IJ F'SF



SEAF:CHIF. lF F:OUTIFlE IJ ILL
t rF  hJH ICH THE F I I1sT  1

EE LI I . I ITED TCI AI . . I  AF:EA DEFII . ]ED FY
BNLINOARIES I^J lLL DEFLECT : ]UF:FACEs

{  f ' - !  l h l n / \ - r Y r -
I  E t J L t l ' { l J l ' l n  I t r - i t

UF.I^iARD

BNUNDARY
Flo.

{r

X-LEFT
( F T ) ( F T )

X_R I  { : I IT

:(l{1 . (ltl

Y-F; I  GHT
( F T )

cf r . ' .-,r.,



A | :FI ITIDAL.  FAILUF:E SURFAf,E SEArI1[HiNG T,1EThI IJD" USII ' IG A RAFIDOI1
TEI : I - IN IOUE F t rR  GENEF iAT I i ' IG  t r IRCULAR SUh :FACE5 .  HAs  EEEI {  SF 'ECIF IED.

1( ] I ]  TRI f }L 5UI. :FAtrE5 HAVE FEEI{  GEI{ERATED,

1 ' ]  SURFAt rES  IN IT IA -T 'E  FROFI  EACH NF  IO  F 'N I I {TS  EBUALLY SF 'A t rED
ALOF|E THE CF;OUFID SURFACE FEThIEEI..I f, = 1O.I.]{] FT.

Af . lD f ,  = f , i1 .0( : )  FT.

EATH EUT{FACE TERI{II{ATES BETIdEEIIJ
AND

95 .  ( l { l  FT .
L  L  5 .  t j { l  FT ,

UNLESS FURTHEF LI I ' t ITATIONl i  | ,JERE I | , IFOSED, THE l ' ,1 I1 ' l I f iUH ELEVATInFI
AT hJHIt r l {  A SURFF'CE EXTEIIDS I5 !  = 5, (J(- }  FT.

9. I ]O FT.  LINE SEGi '1EhITS DEFIFIE EACFI 
- IF: IAI-  

FAILURE SUF:FAEE.

o



FOLLOI^JI I ' IE AF:E DISF'LAYED THE
FAILIJF{E SURFACES EXAI, I I I . ]ED.

TEI ' , I  I " IO5T CRITICAL
THEY AftE trRDERED

OF THE TFJ IAL
-  I IEST  CFT IT I t rAL

L'AFE-IY f -AcTtr f ts  ARE CALCULATED EY THE I" IODIFIED EISHOF'  I ' IETHOD.

FA ILUEE S i lRFAf ,E  SFECIF IED E lY  14  CEBFDINATE FOINTS

F.O INT
Nr l .

X -SURF Y .SURF
( F T )  ( F T )

1 r l .  ( ] ( i  1& .  19
1 8 . 9 7  1 5 "  4 ( J
7 7 . 9 7  1 5 . 4 3
3 6 .  ? f ,  1 5 .  ? 4
4 5 . 7 8  1 7 . 8 5
5 4 . 4 b  ? O .  ? 4
5 I .  B 9  ? f , . 4 0
7 1  .  ( J 0  

" 7  
. 7 9

7 8 . 7 4  f , 1 . 8 ?
8 6 .  u f ,  = 7  . I , 5
9: .  Bf ,  4 f , .  {16
?? .  ( Ja  49 .  54

1 (J4  .  7 :  36 .  55
{ . _ 1 7  € -  , , ' r  - ^
I r _ r / . L l !  € r - r . / . 1

1 . 5 5 7  x + *

?

4

L

l i l

1 :
't ::

t 4
I 1

FAILURE SURFACE SFECIF IED EY 14  COORDINATE FOIF . ITS

+-r+i+

r  LJ I  I \  I

N 0 "

i
l'-

+
5
6

s
9

t ( l
t 1
1 ?
r .-:l

1 4

X_SURF Y-SURF
( F T )  ( F T )

1( i .  O{J 1,6 .  I  I
1 f a  a c i  i e i  - r . t

? 7 . ? Z  1 5 .  ( : r 7
: 6 . 9 :  1 5 . 7 S
4 5 . 7 8  1 7 . f , :
e 4 . 4 7  L 9 . 6 5
6 ? .  8 9  ? ? . 8 6
7 ( 1 .  9 E  ? 5 .  8 1
7 8 . 6 6  f , 1 . 5 ( J
8 5 .  S 7  J 5 .  g 9
9 3 . 5 4  4 ? . 9 f ,
9 8 , 6 ?  4 9 . 3 7

1 C I 4 .  0 5  3 6 . 7 5
1 0 6 . 6 7  6 1 .  O 0

1 . 5 5 7  * * +++J+



FAILURE SURFACE SF 'E t r IF IhU  t s ' /  14 C O E R D I N A T E  F O I N T s

F O I f..tT
N O .

FO I T'IT
t \ u .

X-5URF
( F T )

r  4.  - i . -J.

? 1 . 2 1

: ? .  1 6
4 8 .  O 1
= 6 . 7  t
65.  ?rJ
7 = , . 4 4
8 1 .  f , 8
8 4 . 9 6
9 6 . 1 =

t f i : . 9 0
1 ( : ) 9 . 1 7
1 1 1 . 9 9

t  . 37  1  +E .pn

X-SURF
T F T )

1 8 ,  A 9
7 7 . A 7
f , 6 . 8 6
T J . E I

J T .  O a

,,-'T -!a:

t l  e a

7cJ Gici

O , , .  I . J

Y + .  i . j '

1 ( ]o .7?
1  4 6 .  7 6
r  I r - r .  l c f

1 .577  . r f * *

Y-5URF
( F T )

1 6 . 8 8
1 6 . 4 4
1 5 . 6 9
t 7 . 6 4
L 9 . ? 7
g r .  J { f ,

- n  e t
i . T .  e J ( )

? 8 . 1 8

4 : . 6 9
4 8 .  6 4
F E  { , ' r

5 8 . 5 0

Y_5URF
( F T )

1 8 .  9 7
1 0  T ?

t  t r l  q l

1 9 . 5 ?
a I . .-:''+

g . - ' . 7 | f

rl / r 'itf

51 . 5i: !
' - r F .  . j ' l

4 1 . 9 0
48. t:r6
e n  t -

5 9 .  4 ?

.1

.j|

T

A

tJ

I

I I

1 :
l . J

l . t

l- f i  I LtJFIE IlUNF FiLl: C t r ' t r f . T F T F n  F l l /  1 : r CtrORDINATE FOl I . IT5

T

7

4
ci

5
7

l ( l
1 1
1 . 1

{.i{-{.



FAILURE EURFACE SF 'E f , IF IE I ]  FY  14 CBOFiD I  I ' ]A.TE F.BINTS

FO I I.IT
N U .

+++

r- 'n T hrT

1

']
-::

.+
ri

6

s

1 4 1

1 1
.{ ,.:|

r . f

I T

*Jf .i+

X-SUF{F
\ r  |  ,

r  i . .  L g

: 1 . 0 9
f , (J .  06
3 9 .  0 6
48. t:r t
5 6 . 8 4
6 5 . 4 7

8 1 . 8 f ,
B ? . 4 4
th .= r7

1 0 3 .  1 5
1 0 9 . 1 7
I  I r t .  i ( _ ,

1 .5gu * . r i+

Y-SUFTF
( F T )

1 6 .  e B
15.  f ,6
1 4 . 6 E

t c i  7 a

r / . - f E
'l'-r r-rci

? T  T T ]

?':r :t I

f,7. 8{)
T . J  r  7 d

5 0 . 6 :
57. 4r l

!

.j,

+
e
J

6
1

(f

1 (:!
'1 1

1 .:t

1 T

I I

Ff, lLUF:E SURFACI S F E C I F I E D  E I Y  1 + COOFDIT. IATE FNINTs

X_5URF
{ t -  I  /

l ? ' ? a

: 1 . 3 1

4s .17
48.  $t r
4 6 . 7 6
65 .  f ,O

il 1 A:i

t5?  .  . r+

9 6 . 6 7
- l  t - , . - t .  O ( - r

1 1 r ) . O ?

1 . 5 9  1  + r + +

Y-5UftF
{ F T )

l  O .  u c J

1 6 .  4 f ,
1 L  A E ,

t t  € -

19  .  ( l g

? 1 .  i 8
! ' t .  I  r

i / . - 6
-l 

1 Aq

. i o .  . : ,  I
A  1  e -
T l .  J i

+ / . i 6

J . j r  .  J ( - !

= 7 . & t



FAI  LUF IE  SURFACE e t r , F i .  T | : t r n  E V  I  ? CtrNF:DII . . IATE F.OINTS

t++it

I

FAI I -URE $URFf l f ,E  SFECIF IE i ]

Y_gUFJF
( F T )

I O r  . L  r

t ' a  A c i

1 ? .  g i l
: 1 .  S 5
i 4 . 4 8
"1' ' 1A

f , 1 . 7 4
f,,5. f, 1
4 i . 4 F
4 7 .  ? ?
er ' - : . .  "+ :

5? .  ( Jg

FY 1f ,  CNOF;DINATE PNII . ITS

T  - : f , T J N T

{ F T }

1 S .  ? 7
17.  B{ - i
I O .  I 7

1?.  4 f ,
" 1  t  q l

: 8 .  1 "
. r l . ; l u

4:.  6 ' :
rir-l 1 r'l

F '  { F

r

4
.T

5
6

I  r - ,

1f ,

tr'n r htT

I \ L J .

FOI l ' t T
N D .

X-5UFiF
( F T )

L I a  -  6 1

1€, A'7

f ,4 .  45
4f , .  =&
5:.  f ,5
6{1 .  ?5
Ar l  ? - i

1 1  . 1  {

' : E i  1 L

9: .  s f ,
t . 9 . 4b

I T . J J .  ? i

1 I ar ilri

1 .58f i  +{ . {*

X -SURF

t 6 .  6 7
? 5 . 6 6
f , 4 . 6 5
4 f , .  56
5: .  f , "
6 (1 .  84
69 ,  r J+
7 6 .  g &

8 4 .  
" 1

9 7 . 7 ?
r  ( - , i .  i JY

I . 58f, i+if *

'1

4

6
1

d

.L r_,

l l

t . 1

1 a :

.***



FAILURE SUFIFACES F , E C I F I E D  B Y  1 4 COCIF:DII{ATE Ffi II..IT5

I

4

.j,

.l

"'l

I
'I al

t l
l !

i ?
r . J
< d t
t - t

FN I T.JT
Nn.

FE 1i\.IT
f..l0.

X - S U F F
\ r  |  ,

1 ?  - 1 5

I . L  r  r - r f l

. . J t - ,  r  ( - I . j

. j r?  r  r - rJ l

4 7 . 9 L

6 4 .  9 :
/  i - .  r2\- ,

E l r - r .  r  . l

t 5 6 .  /  " f

€ '1 ?- l

1  /  .  A L

1O: .  5 { l

! . S S i  * + x

X-sURF
/ E T \

I b .  & 7
: 5 , 6 1 .
' j ,+ .  l :  I

4f , .  55
.J i" r ,.].J

6Q.  8 f ,

7 6 . 5 ?
Bf, .  ,56
9( j .  ( :16

95 .  7 : :

1 i l l , B 7

1 . 5 9 ( : r  * + +

Y-5UfrF
\ r  l ,

l E  4  t
J . J .  r C )

t ' + .  ' t o

1 4 .  E :
t c : r , i r

.L (5, ct,:

: 3 .  A ?
i E .  . : ,  I

?  1  L . ' \

f , 7 . 6 4
4 4 .  4 1
J I .  C f . j ,

,51 . (:xl

FAILURE SUI1FACE ' I  E L I T  I E U  F I  I . J COtrRD I NATE FO I FITS

I
a

a

B
Y

1 i l

1 ,:t

i f ,

Y-gUF:F
\ r  I  J

L D t  L l

1 7 .  f , o

I  i J .  . : ,+

:f, " f,rj
i / . L a
-11 . 9i1
: i7 cil

4 f , .  84
5(1. 8tr
58 .41
6 1 .  i ' ]



Y

. (l(:i
'1E; r'r,'r : (_t .  r_ l (_)

5

1E . - , . ' 1 1( lO.  ( : ) t . i

T

1: ,5 .  i l ( J

H T

o
1rj{: i .  {J(J +

{  - E  , _ r r _ l
I  l - r .  r - r 1 - ,  T

I r€r_r r't a_r J

1 7ri r-r(-l +

:( :)(:) .  (J( l  +

il

* *
*

t{
+
Jt

*

L



- -3L [ IF 'E  STAFIL ITY  A I . IALYSIS-_
5I i '1FI- IFIED .JAI ' . IEU I ' , IETHOD OF 5LICES

IRREGULAR FA ILURE sUF :FACES

F {NFLEI.I DESCIi: I F,T I DI.I

EINUi ' IDAF:Y CINRD INATES

1(:) TEF' FOUI'IDAR I ES
: i l  TOTf;L FOUNDARIES

EENI^iAL SED. Fnl' lD ,
S A T U R A T E D "  S T A T I C

FULL , SEf,T I El' l  E-Er ',

[0 t " lDITICI l ' l

FOUI.IDf,FIY
ll lCI.

X -LEFT
\ t -  L

1 Q |- l r- l

- n  , _ 1 . _ !

i? .  , . -rr- ,

r  97 .  t l t l

1( l1  ,  r l0
l t : ) f , .  ( : i iL
4 r - \a  r ' r t - \
I ( _ r / ,  t - r t - r

I  
'T l i  

r_ i r ' r

15: .  { : t {J

lr:J+. r-rr_,

I  i J+ .  t - r t - ,

I g9 . i l( l
4 ?- r?  , -1 r - r
I r.-r.-:' I (-rt_,

{  ?E ,1 , - !
I , j J .  ( - r ( - , ,

{  t4  r ' r , ' r
I  J I  r  r - r r_ r

l  r ' r t
I r _ r l r r _ , r J

1 T7 r-)(-l

1 = n
I . - ' . +  r  r - , r _ ,

I  qal  f )( ' !

4 r , - ! . - r
i 7  r  r - r t _ ,

1 - L f : r  I

14  .  { JU
1 Q r1(1

?7,  (J{ l
,5 1. (l(J

6 1 .  { : } 0
L 1 r_r a_t

61 . rl(:)
47.  r l l )
47, l - t t - l
61 .  iJ(J
61  .  ( lO

61 .  O{ l
61 .  ( l r l

45 .  r l 0
4  F  ' _ r . - r
+ J .  r _ r r - ,

6  I  r  ( _ J r . '

47 . ()(7
44.  ( ) ( )

44.  t - l t l
?7. (l(:t

V  - ' t - l  l t,\-r-r r |Jrl I

i l - I )

1 9. {:}(l
?? " o(:l
6 t  , - r , _ r'? 

/ . r-t\..|

I(--t I . OrJ
4 , ' 1 T  , _ 1 , ' 1
I  { - r . - r .  t - r r - ,

l .  (J7. (:)(l
{  TE ,-rr_r
I . j J .  r - r r _ ,

15?. ( l { : r
184 "  O{ l
3(:i(1 . t:)(l
1Bq . {:,{l
L? i . rl(:i
1 f ,5 .  Or l
15? .  ( l ( l

1e? .  c l o
1?7 .  ( J4J
{  ? , 1
I  ._ ' ! t  .  t_ r i - ,

{  q - i |  r ' \ r - i

191 .  0{:)
1:7 .  ( : i ( l

Y _ R l G H T
( F T )
:

1 9 .  r l u
?'7. (l(J
b l  "  

r_ r r_ ,

6 l  "  r lo
L l  I  .  i - r r_ ,

6 1 . r:i(l
47 . tr()
47 . {7t}
cf I ! (-r(-,

98 .  u {J
cf, I . r-r+-,

61 "  r l ( l
45 .  0 ( l
45.  ( l rJ

O I .  t - , r- ,

47 .  u ( l
44 .  ( lO

44.  ( : ) (L
(r t . (-,r-,

47.  ( l ' ]

b U I L  I i T ' | :

i l tr LUUJ tr{t..{ iJ

1

I

.-f

*
+

4
4
t

=

-:

Fr

1
1
I

1

?

J

6
7
E
-7

1 0
l {

1 - T

I T

1 c i

L 7
1 8
L - l



ISOTf tTJF. IC 56 iL

4  TYr .E  (5 )  OF

S O I L  T D T A L
TYF.E UII IT bJT.

h t n  t F r r - t
I Y L J r  \ r L i l

I e5. (-J
4 { n ? , - r
I  a l . j , r  r , ,

3 7t3. {-t
4  { l g  . ' \

T  I I J . T . '

FAF:Af"1ETER5

SATURA'TED
UT.IIT IdT.

\  T ' L F  J

I f'r 'l ._l

14(:) ,  r l
1rl(1 . (l
1 i5 .  ( : )

COHESIOI ' I
INTERf,EF,T

( F S F )

:f,{J. i l
: f , (1 .c}

1(1110.  { - )
r t J

f - ! t r ? 7 - , h l
r F .  l . L ,  I  I L J I I {

AhlEl.-E
( D E E )

:: { .'t

i:r-, r r-,

j l 5 .  0

F,OFIE
F'RE55URE

FAF:AI,lETER

. (:i(J

. (:) t:!

.  t_ l t - ,

. *u

trCIN5TAf{T

r l-l

f- l

r t-l

F, IEZt r I " IETRIC
SiJRf:ACE

t
I
I

1



1 F. IEZNI ' IETFJI I :  ! ]UFIFACE (S) H$i i /E FEEN sF'Ef , IF]ED

Ul'] i TbJE i Gi-JT OF trlATEF: = 6t. 4U
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EARTII i ' : \)(
l , i  i c va  1e  ,  UT ( s / n  5 0 3 0 )

. f A I L U R E  S U R F A C E  #  ] -  S P E C I F I A D  B Y  1 5

S A I - E ? Y  F A C T O R  =  1 . t i 6 i i

COOiiD I i.JATE PO iI.JTS

X-C3 I ]TER
Y . C E N T E R
l-LAD I US =

POI i ' IT
\1rl

1
2
?

+
5
,j

1
,-j
q

l 0
1 l
L 2
i 3
1 4
i 5

1 {  r ) n

2 1 . 9 5
2 9 . 9 4

J 9 . 7 2
+ +  .  . {  I

1 3 . 9 2
5 3 .  r 9

6 0 . 3 6
6 1  . 2 0

5 9 . 7 1 )
7 Q . 9 2

23 .E2

_ r <  q t

2 7  . . t j
2 9 . E 4
3 2 . 4 4

* , i . 5 9
q n  a q

ALPIiA
( D E G  )

- 7  . 8 7
- 2 . 2 6

2 4 . L 5

5 3 . 7 3

-  z a . + t

=  7 1 . 7 5
\ l

S L I C E
i ' iO.

1
a

f
J

)
5
6
i
U
9

1 0
l 1
L 2
i 3
1 . 1

l )

l ( j

L 7
t u

2 0
2 l
a a

23
21
:5

1 2  a 2

2 2 . 4 5
z ' c  .  z z

2 )  - : ' ' 7
3 2 . 4 L
3 7 . 3 0
, 1 1 . 8 6
4 1 . 2 L
; 6  . 6 7
5 1 .  ' i 5
5 5 .  r _ E

6 0 . 4 3

r i 5 . 6 a
6 7 . 0 8
u 6 . 4 2

c 9 . 9 3
7 i i . l i

DI.,J

i . 5 0  i 5 .  r i 9
3 .  q 5  a 3 i . 7 9
) . U U  Z J U O . J O

2 . 4 5  L 3 A 2 . 2 0
r . f u  z z o J . S J

.  r r 4  2 1 0 0 . 6 9
4  .  9 : !  I 0 1  b 9  . 5 2
4 . 8 " 1  ) r ) 7 5 . 7 9
1 . 4 9  a  L a J .  I  J

. 4 1  7 5 1 . 5 9
, i . 5 0  3 5 0 9 . 8 7
4 . 2 7  3 4 3 i . 3 3

2 . 3 2  5 4 9 2 . 4 8

3 . 3 3  3 4 i 2 . 6 5
. 3 0  1 3 3 .  E 9

I .  i r l  Z J J . , i , .  J t )

.  i 5  1 1 3 . 5 0
-  \ t  I  \ J v  a  i

.  ! o  i i  .  Z .  i

. l - !  3 i  . 9 a

. 1 5  1 3 . 7 L
r .  1  ; l r  1 ^

.  J  I  J \ J .  L V

DQ

. 0 0

.0c

.  c0

.00

.  L r0
l l  t]

. 0c

.00

.00

.00
n n

.  c0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

.0c
n n

. 0 0

. 0 0

.  cc

.  r i c

. 0 0

D U

2 6 A 7 . 3 9
r i c 7 9 . ; 0
5 i 1 2 4 . 4 0
- J L a . r ) =

2 6 4 3 . 4 2
!  r \  a  l l l

s543 .03
3325 .80
1Le9 .E6

5 i  L  . 22
7  253  . 35
b f  U J .  J Y

5533 .34
3544 .50

1 \ . '  t  1 x

L J J . A J

L J  L J  .  -  L

^ a

= I . ! . Z J

3 3 . 0 8
i u I o .  + l

2 2  . 2 L
i 2 . 7 7

4 . 2 4
. 0 0

Dl'l

4 U U .  V U

9 2 2 . 5 3
5 5 5 . 5 9
U J W .  , 9

7 8 0 . 2 1
l a A O  . ) r ' \
J g - v . J v

J - V U ' : \ J

2 i 2 5 . L 7
2 ) 2  . i  A

2 9 3 3 . 3 2
J - L i . u w

3 i 5 9 . 3 C
2 5 i i 1 . 3 3

a - 1 t -  1 i
. l  J  t  .  L 2

1  ^ , 1 n  . l :
L a J V . a v

J J J .  L L

6 9 . 7 4
5 i 7 . 5 8
- 1 i . c 3

- 2 4 4  . 4 2
- i - - u 9 .  + 3

D S T

a  l  l  ( ) ?
a A  L  .  J  t

A 1 ^ '  r  C
a  /  U  .  ! U

J t a - w J

. r  1 0  1 n
a J J . J W

4 1 , i . 9 2
l - l z r . r u
L J  / C . + +

r - r - r9 .51
2 2 3  - 9 4

L L g 5 . 2 8
l r c I . O f

L 2 7 6 . A 1
1  / ) ' 1 "  A
I v J v .  v v

4  a a  a  a
a L a . 4 L

I  1  '  1  . ) 1
a t a ! .  U J

4 4 W .  J -

5 a i . 2 5
2 5 8 . 3 5

3 6 2 . 1 [ ]
L J  J  .  2 I

5 , i i  .  0 3
= J J . J L



EARTH FAX
li ic iva 1e ,  UT ( s / n  5080 )

FAILURE SURFACE #  2

SAFETY FACTOR =

BY ] -6  COORDINATE POINTSS P E C I F I E D

1 . 7 0 5

X-CENTER =
Y-CENTER =
R A D I U S  =

2 3 . 5 5
i ' 7  .  4 5

5 4  . 6 6

POINT X -SURF
N O .

Y-SURF

24 .50
23  . 48
z z . t z
z z . 6 L
Z J . L O

Z J . Y b

z ) . z L
26 .90
29 .0L
? 1  q t

3 4 . 4 2
3 7 . 6 8
4 L . 2 8
4 5 . L 7
4 9 . 3 4
5 2 . 8 0

ALPHA
( D E G )

- L t . 7  4
- 6  . 4 9
- L . 2 5

?  o o

t . z +
14 .48
L9 .72
24 .97
30 .21
? <  A C .

4 0 . 7 4
4 5 . 9  4
q 1  1 a

5 6 . 4 3
6 L . 6 7

2

1

H

1 n

'l 'l

1 1
L Z

13
L4
I f

I O

10 .  00
14 .90
1 0  a A

2 4  . 8 6
2 9 . 8 5
3 4 . 7 9

1 t . i . J J

4 8  . 8 7
f , J . I Y

5 7 . 2 6

5 . i . 5 3

t v  . 4 J
72 .30



X-CENTER =
Y-CENTER =
RADIUS =

t h  t  {
+ v .  ! J

89 .88
63 .27

EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

F A I L U R E  S U R F A C E  #  3  S P E C I F I E D

S A F E T Y  F A C T O R  =  L . 7 0 7

BY 13 COORDINATE POI I ITS

ALPHA
( D E G )

5 . 7 7
1 0 . 3 0
1 4 .  E 3
1 9 . 3 6
z J . 6 >
2 8  . 4 L
J Z . > . t

3 7 . 4 7
L t z . v v

46 .53
F  r  n 6

POINT  X -SURF Y .SURF

I  - n  n n
I  Z U ,  U V

z  z q . > 6
3  2 9 .  8 9
1 *  J 4 . l J

5  3 9 . 4 5
6  4 4 . 0 2
I  1 + 6 . + L

o  ) z . o L
q  q 6  ( R

i nr _ u  a v . z Y

I  ^  ? a

L Z  O O .  U 6

26 .73
27 .23
2 6 .  L Z

29  . 40
J l . u o
33 .09
35 .46
? n  1 Q

4 1 . 2 3
4 4 . 5 7
4 8 . 2 0
5 2  . 0 9
c  A  n n



SAFETY FACTOR

X-CENTER =
Y-CEI.ITER =
RADIUS =

EARTH FAX
M i d v a l e ,  U T

F A I L U R E  S U R F A C E

( s / n  5080 )

#  4  S P E C I F I E D

L . 7 L 4

t 9  < l

52 .73

BY 15 COORDI}IATE POI}. ITS

ALPHA
( D E G )

- 5 . 6 1

5 . 2 6
1 0 . 6 9

2 l _ . 5 5
2 ' 1  . 0 0
3 2 . 4 3
3 7 . 8 6
4 3 . 3 0
4 9 . 7 3
C A  1 1

5 9 . 6 0
6 5 . 0 4

P O I N T
N O .

X - S U R F

l - r .  o  /
L 6 . 6 4
t L .  o +
z o . o z
3r .54
J O . J { +

4 0 , 9 9
4 5  . 4 4
4 9 . 6 6
q ?  A 1

5 7 . 2 5

6 3 . 4 8' 66 .0 r
6 6 . 8 5

Y-SURF

2 4 . 5 4
2 4 . Q L
z + . u u
24  . 45
25 .38
z o .  t  I
z o . o L
3 0 . 8 8

4 0 . 0 6
q J .  U I
A 1  0 1

52.  r8
54 .00

1

2

7
x

10
11
L2

1 A



FAILURE SURFACE #

SAFETY FACTOR =

EARTH FAX
i l i d v a l e ,  U T

X-CEI,ITER =
Y-CENTER. =
R A D I U S  =

I

A

o
1

q

l 0
1 1
L 2
l 3
1 A

1 5
I O

( s / n  5 0 8 0 1

25 .25

48 .40

5 SPECIFIED BY 16 COORDI I . . IATE POINTS

1  a a  -
L . I L I

POI} IT  X-SURF

I I .  O  /

2 L . 4 5
2 6  . 4 4
J  L .  q . +

36 .37
4 L . Z V

4 5 .  B 7

t r i )  .4  A

7 Q . 2 5  .
7 L . 3 7

Y.SURF

2 4 . 5 0
z J .  z 4
t z .  q >

22 .25
22  . 53
Z J . J Z

2 4 . 6 2
2 6  . 4 0
2 8  . 6 6
3 1 . 3 7
3 4 . 5 0
3 8 . 0 1
4 1 . 8 7
4 6 . 0 4
5 0 . 4 7

ALPHA
( D E G  )

- 1 4 . 5 E

- 2 . 7 3

2 0 . 9 5
2 6 . 8 7
J Z .  t >

3 3 . 7 2
4 4 . 6 4

5 6 . 4 8
5 2 . 4 0
5 E . 3 2



FAILUP.E SURFACE +

SAFETY FACTOR =

EARTIJ FAX
l, l i r lva 1e ,  UT

X-CENTER =
Y-CENTER =
R A D I U S  =

( s / n  5080 )

L 4 . 7 6
e3.22

5 6  . 7 1

6  S P E C I F I E D

l .  / t u

BY 12 COORDII, IATE POINTS

ALPHA
( D E G )

7 . 8 3
r _2 .88
L t  . 93
22 .98
I U .  U J
? ?  N Q

I T J . I b

+ E . Z J

53 .28
58 .33

POI i {T  X-SURF
N O ;

24 .95
29 .83
34 .59

43 .60
A 1  ? O

5 L . 7 2
) f  .  J  /

I
2
3
4
3

6

I
9

1 0
1 1
L 2

Y - S U R F

2 6 . 7 3
a 1  i  1
z , t . . t L

28 .52

32  . 0L
34 .36

. r u . l 6

43 .60
47 .33
5 l_ .34
c i  n n



EARTH FAX
I i idva  1e  ,  UT

FAILURE SURFACE

SAFETY FACTCR =

V - l T E . N  T F F D

Y-CENTE|{ =
RADIUS =

( s / n  5080 )

#  7  S P E C I F I E D

L . 7 3 4

4 J  .  J  Z

Y . S U R F

z + . o L
23 .79
23  . 63
Z L ' .  L Z

25  . 27
27  . 05
29  . 43
32 .37

39 .70

48 .55

54 .00

BY 14 COORDINATE POI I ITS

f|!r l l . l

tDEG)

-9  . 42
-1 .85

5 .1L
L3  . 27
20 .84
2E .40

43 .53
q 1  n q
q a  a a

6 6 . 2 2
7 3 . 7 9

POINT X -SUF,F

L6  . 67
21 .60
Z O .  O U

3 L . 5 7
1 a  . 1  A

i 1  1 1
A I .  ! I

49 .56

56 .32
58 .92
60 .94
62  . 33
62 .43

1

1

A=
5
o
1

1 n

1 l

L 2
t _J

L 4



EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

F A I L U R E  S U R F A C E  #  8  S P E C I F I E D  B Y  1 6

SAFETY FACTOR = l-  .  73 B

COORDINATE POINTS

X-CENTER
Y-CENTER
R A D I U S  =

POIiTT
N O .

23 .33

47  . 02

1
z

4

1

8
9

1 0
1 1
L 2
l - J

L t l

t 5

X-SURF

10 .00
L4  . 86
L9  . 82
z + . 6 2
29 .  B0
J ' |  .  I  L

J J . + >

4 4 . 0 9
4 8 . 4 5
5 2 . 5 3
5 5 . 2 8
5 9 . 6 6
6 2  . 6 2
6 5 . 1 4

l - -

b  / .  r v
67 .53

Y-SURF

24 .50
23 .34
22 .74
22 .59
2 5 . U 2
23 .97
25  . 44
z  I  - . * v
2 9  . 8 4
J Z .  t +

4 3 . 7 6
4 8 . 0 8
5 2  . 6 4
5 4 . 0 0

ALPHA
( D E G )

- L 3  . 4 2
- 7 . 3 3
- 1 . 2 3

4 . 8 6
I U . Y O

t 7 . 06
2 5 .  L )

29 .25
35 .34
4L .44
47  . 53

59 .73
65 .82
t L . > z



EARTH FAX
r . r i , . l . , -  1  ^  r : m
t ' i L u v a l ' € ,  u l

FAI IURE SURFACE

SAFETY FACTOR =

X-CENTER =
Y-CENTER =
R A D I U S  =

( s / n  5080 )

$  q  q D t r l . - T E l T E n

L .  I  q . r

^ -
z r . t - i
o o .  z  I

4 2 . 2 6

Y-SURF

26 .73
Z O .  L L

z o . v t
2 6  . 6 3
2 7 . 7 8
2 9  . 4 9
3 L . 7  4

3 7 . 7 4
1 L . 4 0
4 5 . 4 4
4 9 . 8 0
5 4 . 0 0

BY 13 COORDII. IATE POINTS

( D E G )

-  I  .  L L L

- . 3 6
5  . 4 2

L 3 . 2 L
1 9 . 9 9
2 6 . 7 7
3 3 . 5 6
4 0 , 3 4
A 1  l  a
+  I  .  L Z

6 C . 6 9
o t . + t

P O I N T  X - S U R F
N O .

2 4 . 9 6
2 9 . 9 6
3 4 . 9 3
? o  a n

4 4 . 5 0
4 8 . 9 6
5 3 . 1 3
5 6 . 9 4
6 0 . 3 4
6 3  . 2 9
6 5 . 7 3
5 7  . 4 8

I

2
3
t+

5
6
7
8
9

1 n

1 1
L 2
L 3



EARTH FAX
I l idva  Ie  ,  UT ( s / n  5080 )

FAILURE SURFACE #10 SPECIFIED BY 15 COORDINATE POINTS

S A F E T Y  F A C T O R  =  L . 7 4 7

X-CEI . ITER = 24 .22
Y - C E N T E R  -  6 4 . 7 3
R A D I U S  =  4 1 . 6 8

POINT X - S U R F

L O . Z J

23  -2L
28 .2L
33 .15
37 .96
+ 2 . ) t
+ o . > z
50 .94
54 .58

60 .50
62 .74
64 .34
64 .47

Y-SURF

2 4 . 5 0
2 3  . 4 9
2 3 . 0 6
2 3 . 2 4
z + . v 2 .

25 .38
27  . 3L
29  -7E
32 .7  4

40 .02
+ + . z L
4 E . 7 0
5 3 . 4 3
5 4 . 0 0

ALPHA
( D E G )

- 1 1 . 7 1
- 4 .  B 3

2 . 0 5
8 . 9 3

1 5 . 8 0
2 2  . 6 8

3 6 . 4 3
4 3 . 3 1
f  u .  t y

6 3 . 9 4
7 0 . 8 2
1 1  ? n

I
2

*

5
1

1 n

1 1
L 2
I J

1 A

I f



EARI'H FAX
N l i d v a 1 e ,  U T

Y

( s / n  5080 )

A

2 4 . J U 4 9 . 2 5 7 4 . C 0 B 6 . 3 E

;
A=

1 ?  ? i  n
! J .  J V

t
x

- 3
4 .

1 <  ? <  / o ?
L J .  t  J  1 J  J .  .

*
1 q  ?  *
1 /, - .
I . / . J .  . .

1 A

" =
3 8 . 1 3  . 0 . . . . .

5 L 7  4  3 6 .
. . 0 .
.  2 L 9 . . 3 6 .  .  *
. . J .  t : .

1  0  a a

5 0 . 5 C  + .  . 5 .  . 7 4
. r . 897 .3  6 . .' , 5 .  

. 04  .  6 .  .
.  . 2L .97  43

5 . . . 8 0  7 . 6
2 L . 9 . 3 . . 7 . . 6  *

7 5  - 2 5 ?

+

+

* * *

***  wr00 .00



EARTH FAX
!l i r iva 1e ,  UT ( s / n  5080 )

PROtsLEI4 DESCRIPTlON

BOI.JI]DARY COORD I NATES

--SLOPE STABIL ITY ANALYSIS- -
SI I , IPL IF IED JANBU METHOD OF SLICES

IRREGULAR FAILURS SURFACES

GEIN.IAL SED. POND ,  FULL '  SECTION C-C '

SATURATED,  STATIC  CONDIT ION

1 0  T O P
lb TOTAL

tsOUNDARY
N O .

BOUNDARIES
BOUNDAR.IES

X.LEFT

1 . 0 0
l U .  J V

z t . 5 v
z z . v v
44 .00
50 .00
64 .50
67 .A0
70 .00
93 .00
57 .00
93 .50
64 .50
93 .00
A  A  n nc . . r .  v v

81 .00

Y . R I G H T

2 4 . ) v

3r .50
A a n A
+ O . U U

45 .50
54 .00
54 .00
54 .00
54  . 00
42 .00
A 1  n n
= 4 . W W

4 0 . 5 0
4 0 . 5 0
4 5 . 5 0
39.s0
= J .  J V

J J . J V

PORE
PRESSURE

PARAI"IETER

. 0 0
n n

.  V V

n n
. v v

. 0 0

SOIL  TYPE
BELOT^J BND

1
'l

!

I

1

a

2

4

Aa

3
2
1

l-
a
t

T K f J D D U I ( I i

CONSTANT

n

n

1

1

A
i

5

a

l 0
1 1

L 2
1 3
1 A

t o

Y-LEFT

24 .50
24 .50
31 .50
46 .00
45 .50
t r  A nr)

54 .00
54 .00
54 .00
42 .00
f , + .  v u
4 0 . 5 0
5 . i . 0 0

4 5 . 5 0

A - t ( r b n  r

I  h  t t l

l l . J v

29  . 00
44 .00
50 .00
b 4 . 5 U
a -  n no  /  .  u v
70 .00
93 .00

l - 00 .00

100 .00
81 .00

t  00 .00
81 .00
93 .00

ISOTROPIC  SOIL  PARAMETSRS

4  T Y P E  ( S )  O F  S O I L

SOIL  TOTAL
TYPE Ui i IT  WT.
illn

!  V J . V

2  L23 .0
3  70 .0
4  r i - 5 .0

SA?URATED
UNIT f/fT.

101 .0
t_40 .0
100 .0
r_25 .0

COHES lON
1}ITERCEPT

2 3 0 . 0
2 3 0 . 0

l _ 0 0 0 . 0
n

F R I C T I O N
ANGLE

( D E G )

? 1  n

A C .  n

PIEZO} iETRIC
> u K! f\L,Li

Nl r'\

1
1
1
1

I  P I j i Z C ; : : i N I C  S U i i , F A C 1 ]  i S ) - t - n



POIi.IT
N O .

1

1
L

X-!{ATER

.00
1 a  q n
l U .  J V

74 .00
100 .00

U N I T i ' J E I G I i T  ( ) F  W A T E R .  =  6 2 . 4 0

PIEZOMETRIC  SURFACE } IO . ] .  SPECIFIED BY 4  COORDINATE POINTS

Y-WATER

Z . I  . ) U

2 4 . 2 V

52 .00
52 .00

POINTS EQUALLY SPACED
l _ 0 . 0 0
z > . v u

) U .  U U

A CRITICAL FAILURE SURFACE SEARCHING I4ETHOD,  USING A RANDOM
TECHNIQUE FOR GENERATI I ' IG C lRCULAR SURFACES,  HAS BEEi i  SPECIFIED.

lCO TRIAL SURFACES HAVE BSEN GENERATED.

10 SURFACES INIT IATE FRO} I  EACH OF 10
ALONG THE GROUND SURFACE BETWEEN f, =

,  A N D  X -

EACH SURFACE TERI,I INATES BETWEEN
AI'ID

UNLESS FURTHER LI i " I ITATIONS I I IERE I I , IPOSED, THE i " I INIMU!1 ELEVATICN
AT WHICH A  SURFACE EXTEI ' IDS  IS  Y  =  10 .00

5 . O O  F T .  L I N E  S E G M E N T S  D E F I N E  B A C H  T R I A L  F A I L U R E  S U R F A C E .

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TR.IAI,
FAILURE SURFACES EXAI , I INED.  THEY ARE ORDERED -  I , IOST CRITICAL
F l R S T .

SAFETY FACTCRS ARE CALCULATED tsY THE MODIFlED BISHOP I{ETHOD.



EART! i  FAX
l ' 1 i d v a 1 e ,  U T { s / n  5080 )

F A I L U R E  S U R F A C E  #  1  S P E C I F I E D  B Y

S A F E T Y  F A C T O I 1  =  1 . 3 6 0

16  COORDI I {ATE POI I ITS

X-CENTER =
Y-CEIiTER =
R A D I U S  =

POINT
N O .

I
z

.+

6
'7

l 0
l l
! !

L2

l4

S L I C E
l to .

H

9
I U

t 1
L2
13
L 4
l 5

1 1
L I

.t_ v
z v
2 L
22
23
1 A

') 
f1

- a

7 0 . 5 5
4 8 . 4 C

A - J  U I l I

z L . L t )

2 6 . 4 4
J ! . . t +

z i L . t v

1 5  . 8 7

5 A  . 1 4

6 5 . L 7

1 L  . 3 7

11

! . t .  u o
1 a  q n

1 8 . 9 8

z o . 9  I

J U  .  Z Z

3 E . 7 9
4 2  . 6 0
4 4 . 9 4
4 8 .  l 0
s2 .43
56 .48
59  . 22
60 .20
61 .20
63 .25
64 .83
66 .08
o t . z Y

6 7 . 7 5

7 0 . 0 3
; 0 . 1 5
t , 1  : , 1

Y - S U R F

t . +  .  ) v
t J .  z c
2 2 . 4 9
2 2  . 2 5
z z . ) 5
l J . J I

z + . o z
z o . + v
23.66
3r_ .37

? a  n 1

+ ) _ . o  I

4 6 . 0 4
5 0  . 4 7

ALPHA
( D E G )

- 1 4 . 5 8
- 8 . 6 6
- 2 . 1 3
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